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(S4) Tttla: METHOD AND EQUIPMENT FOR MAKING A BUILDING BOARD ' 
I (57) Abstract 

! .he«r n »*fJ nVCn !. , ? n "'f** 10 1 m ««wd and equipment Intended 
tS*3k 1 J^V • bu " < " ,,^ **** «>• comprising a body(S) 

M ng wrf.ee (14) being formed in one pi,* ffl a 
and B In optional onier A. forming the locking surface (UuSut 
bo* ^ f 1 "? L" w,Mlort * *■ tomlna wrtto (64)unUi 

B L ^^'^ canyln B out the latter of steps A and 
■jj* kw Plf8 «» body (S) fixed sgainst B reference X(m 

tadyS). ° efctaf (,4 > ,n to tho 
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present invention rela**., 
^"t for making a buildinc llt T * ™ th ° d and equip- 

- equipment for making ^£ " " t0 9 ** th °* 
be mechanically jo i„ ed to eac ot„ WhlCh ^ to 

mechanical joining, each h.v a <' ^ WhiCh ' fo * the 
which is forced with a J^L T^^ 9 -*i strip 
with a co^^entary lock £ L to en ^ge 

building board. 9r00ve of adjoining 

Specifically, the invention 4 
. tolerances of the joint Z, t0 Provl<1 ° 9°°* 

^^^^ . 

with a locWn9 ; 0 r: je : tin9 -*« ««p 

• Scribed ln K0 3 ° lnin * 
ncorporat.d by referMee 1. herewith 

'or a more detailed descriction ,/t " f ««ee ia Md . 
»«rda can be d „ l9n6d r;^"?" ?° U "* buil ««' 
£T* « advent g oV«t? r - ThS b " k - 

"* d ««i»ed f 0t thl. known t " 1 " Ve " tlon »*" 

should be eaphaeieed that th.T ' lo ° rl, °«* but it 
-aking build ing boaid t" s oth U °" " " 8BfU1 f « 
« «»" Panel, and roo,"^, **" floe *°«da, =»ch 

"idea mutual vertical Wv< " eChanlcsl ""-action pro- 

* in the *» o". t^nVo* "~ « ^ 

Joint. * aecond "l 91 !^ Joint along the • 

horirontal loom, of ^ P-ldea mutual 

•nglea to the Joint of £ £ ' direction at right 
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«»• 1. which .„„„. ln i. nov 

what .! „ fl0 °*>°ard. 2 .ub«" ,', 6 deSi 9 n ">« 

- the ,.^t.rr ,d 10 the ^« « wt h r cer - 

ino „i tir:i cai shapes o£ » , lth Aspect 

Eal ! descri Pt i0 „. nC6S ate »ot primarily 

*ach board 2 has * «. 

!f ' bod * s •* .... ^iZllTn b \ b ° a " wea to Md . 

site, wood or th* .<«. "Aboard, »la 

« e lock "" P 10 "~»fd at It I t ° I '°" 1 Wltl > « 

ot * 1 ° CU " S ». The .trip 10 T Ct ° ry ' " »•» 

25 1 *°» th 01 the joint. the "" ln P=«ion of t|) . 

- °" fa st e„i„ g i, Wef „ re V n *UV below. M.cheni. 

altethati™, the .trip „ £ lOT *»«<>«. As an *. 

«*• in .one other „» y „" £ .« *>* "teohed' to 

"Preferred for W^',*"***' re.tenin, 
"total. can be bes ° "T"- °tn.r .heet m.t.1 • 
to achieve the reared""" * m order 

PL layln,, the .trip !0 1, LTT 0 ** 88 » -ti- 
N.rd i... u ls to ^ M V.t thX ^ *— ' «« the 

— y - - _ in^rrcr r; 
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non-restrictive example, the stria in « . 

The strip 10 is formed with » i„ tl 
^nt fro* the ahee* ».t« £ ^ ^ * °° »• " 
5 locking .urf.c. 14 having a neigh , 1 a *" 

Join., state, loeUR l , lem *\ ' in the 

locking groove 16 , formed ln Md J t C l ed ' 

ntc.l connection, locking the boaC \7 e T" 
the direction designated «. „„. L lly tV" \ 

in 9 surface 14 of the locking . Um .« ^ 
with respect to the surface 18 n f 4-k , , P 
» closest to the joint Zt ?" l0C " n9 g "~ " 

When the board, t .re joined together according to 
tion » ! V ° ee0Py ' " lativ * i" the direc- 

the direction of the joint without the use of tools This 
displaceability facilitates th* 4 tools. This 

ir« 4-u . EaciIltates tne ^ying and enables join- 
ing together the short sides by snap action. Reference is 
made to wo 94/26999 for a m0 re derailed description of 

" t l ;? n ! adVanta96S ° f thls instruction 

The strip 10 is mounted in a tolerance-equalieinc- 
groove in the underside 6 of the board 2 in k 
j^ maw . . . . , , Wdra * • in this erabo- 

- fTT' ° f th ° *" uu ^9 9~»ve i, , pproJI1 . 

to half the Kidth of the strip 10, T. 
30 .bout 15 pn. The functioning of and different weya of 
wo" vis £ ^" U ' in '~ «• bribed in detail in 

For th." k r" ,Ue °" y ' "*^ not be "P«t.d here. 
For the mechanical fastening of the atrip io to the 

35 TV';,*"™ 20 U Pr0Vtd6d in th ' « o 

g. Th !MC,d ' t0m ' 22 -J—* to the Joint 

edge 8. The groove 20 may be formed either as a conti- ~ 
... nuou. groove extending throughout the entire length of 
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the board 2, or as a number or senary. ' 
»lth the re=. M M , tht , groove T^fL T89etlWr 
gripping stud 24. In it. L!. 7 '* » *»">-t«ll 
«rlp 10 exhibits „1, T f" 9 tn «»• 1- the 

5 2 « as one or Tr l ^lT ^ *"*»• 
opposite sides or the gripping "» *»* «"»d 

The present invention i, based on'm th . - 1" 
known per se that , g00d jelnt of .. °" 111 th « f *<* 
•bove retire, the locking ,^.1"" 

predetermined dlst.nce from th, upper ZlTV l""*' 
the floorboard 2. and mi , 3 lnt ed 9 e 8 »* 

tolerance P^7JZ^^T^ * * 
rieult to overcome in J«,£ h " " 

••trip 10 as well as in a ttachi no 1 ^ 2 Snd the 
each other. attaching these two components to 

The problem behind the invention will nnu x , 
scribed in more detail with . * n ° W be de " 

appended ^^T^^ I TT *° ^ 2 " the 
distances Sl-^ ind^^^ 
on a finished floorboard 2 ^^Vl^^ 

M-F3 refer to relative positions horizontally. 
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PI 
P2 
P3 

SI* 

SI 

±tl 



S2* 

S2 

±t2 



Lookino f °" ^ S " PP1 "' »«< *• 
locking surface 14 o£ the strip 10 

Desired distsnc. between Pi and 22 

l e nc U e of bet " M " " - « *-'to tl 

^'V' *» « »»« mining th" 

sripping stud 24 

Oeslred distance between P2 and P3 

Actual distance between P2 and 23 due to t2 

Rang. o f tolerance with respect to 

tion in relation to P3 due to po ^ 
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tioning when attaching and manufacturing a 
Preformed strip. ««".ng a 

S3* Desired distance between Pi and P3 ' 
S3 Actual distance between PI and P3 

With the above designations, the following applies: 

. " SI - SI* ft tl 

10 S2 * S2* ± t2 (1) 

(2) 

S3 - (S2* ± t 2) - (SI* ± tl) - 
(S2* - SI*) ± tl * t2 - 

S3* * tl ± t 2 

15 (3) 

Two extreme cases 1 and -> «,..-. * 

d.slonation.: " <0Un<i ° n the "••*» °< th..e 

Extreme c... u „ t , 81 ^ . , ? ^ 

far from PI). Th. jtrip 10 with ! f 
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Extreme Cage Mo, 2. S3 - - 

In a s.cond extrwn. case, bee.,,.. . , 
and/or w.ar on th. mil Una tool , T" "* f 9 »« "Ulta. 
in.t,.d maximally displ.c'd J' Jt < ippin » •*«<" a« 1« 
. » 'ion in th. direction tw ,rd * " 1 ' "f* 1 >«- 
«»«. th. distance S1 issumes * ed " •• » thi. 

«« 5l»«e to Th. -trip 10 with V,1< " S1 * - " 

«—« 12 is -ad. in such a way a„ d l ° ekinS 
way that th. ioc W „ 9 , u£f , c . mounted *- •** • 

10 -xi-ally displaced (ttTfrJ: ^ " ' P ° Sitl,,n P3 
-latanc. S2 then .,,1. it^ l 

<« ««- pa., m thi. c „ L t Z V " U ' "* + " m 

"nee, tl ,» d t2 i nst . a d contributTto^' T ** t0le " 
o' the looxtn, ,urface M (f3 , in thi ^ diapl ' ea »« 
15 the upper Jolnt edge 8 (p ' ' , dlt .=tlon away froB . 

aurf.c. „ nay . nd ' up t o ar .„ .V*^ 1 ' X ^ 

The prow™ which th. present l\ , 3 " b °" d '- 
rily to solve i, th , . b ™° ?"" nt lw «"ion aims prima- 

ao pound tourano., T£^T* " 
■ orippin, .tud 24 .„ Ill', tol «t.no..s of th. 
"noes of the strip" ^ IVlZTT^ ^ 
tolerances, th. total tolerance k.. P°=*tionin a 
quality o f the ay.te. i, e d uc. d 
!5 the upp. r joiBt ed , d "°* d - " distance between 

- r », the .ini.h.T.ir.it irr ~ r : s to ° 

elimination of th. aboveZ«,l.: t0 ^ 

tol.rancas, ar. .chi,v. d " COmP ° U!,d 

Tn y Present invention. 

atatad in th. d^d L""'"^ ,to ° dlTO '? t ' 
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Thus, the invention provides a 
for making building boards of the tv! "* 
«tt.d with a locking dev ce i ^e^T 181 ^' 3 
extended fro* the body with a fold ^k 
5 mec ^nical joining of the boards, the strL TT* ** 
ing surface being formed i„ one pie Ce fro ? "*? ^ l0Ck " 
invention is oharaoterised by carrvL ! ^ The 
"eps A and B i„ optional order ^ °" . f0lWn * 

surtcl 2 *^ * 

thus ^ ' hen ri k6eping th * Poking surface 

face untU t ! tQ the f — 



10 A. 



15 ried out, 

B. attaching the strip to the body, 
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and by, during the implementation of th a i.r- , • 
steps A end B, keeping the body till ali„\\ V 
. ^rface, whose position relative to the L , * 
corresponds to a desired rZiT ™ ing SUrface 

relative to the body P ° 8iti ° n 0f th * Peking surface 

invention^" SC ° Pe °* ^ deflnitio * of the 

ZT1 " 3 nUmber of embodiments, which all 

achieve the desired accuracv of rh- h- „ 

formed Kith its locking Burface „ nd "l ""T iC both 

correctly in relation * v Burrace a >™ the body 
y in r eJ-atlon to each other with * . 

forming surf» e « ^ the aid of the " 

— "zzxz: m - 
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as a. separate unit before the Wn* 
«Wng a store of separate 1 ' 8UrfBCe ls f «~«. 
strips entails unZire In^f ttn£on " d 
W xne strlpAan" ^/^T* 
5 face, should always be fixed Z rl lT ^ * Ut ' 

" to Implement the in»nn„. 

preferably mechanically ett.ch.a, J "* "" p i5 
■i. .1.0 poselble. Preferab"! * . 'f ^ bUt 
10 attached by bendin9 e , r "^ y ' **• «*-i«U» 

arippin, ,tud formed In the nod! V " 
•d in WO 94/2,999.. * * """"^ " «»eio.- 

»• gently divided for ."p. t ."Lot. Tf d 

quent pert ef the blank !m k . trlP £r0,n a ,uba - 

divide, until the atrip he. b^aeo £\£"f 18 "« 
Pr.a.ln, or punchl „ 9 ° t ™ tK " ln - - «*. .»m. 

^ .« a„.l„.t th . £e JnXlc. nl SUr "" U 

»".!. to attach the atriHt "'diL " P °' ; 

•ubee^ently a«a„ 9 , * °«"«> «« 

bein, held fixed relative to J, ,~ZT^ **** 

the ett.ehn.ent eteo h.. L * in9 >Ur£,ce until 

uunenc acep hes been carried out. 
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and the strip i. attached to the **■*»» 

procatlng punchlng operaUon »ci- 
5 these two steps. I„ this «... punehln 9tool conmon t0 

•hd the body is rellred b\ han " lin ' ° f «— Wp 

oouy required between the steos A «„rt a .i. 
forming ,„ d the attaching fc , f , ' ! ' 

M s 0 ,„h,t „, r , it^r^x 

portion against said reference Jl T 
relation to the forming surface cols' 1 !"! P ° Slti ° n in 
Position of the losing 3 surface Tr ^ ! ! ^ 
Portion. Other portions of the body ar also possll " 
iO but might provide an inferior final rljlt P ° SSible ' 
tolerance problems. r65Ult becaUse of 

To sum up, the inventions affords, inter alia ,k 
following advantages: A building board o £ J 

e.g. 1200 * 200 mm, can, cn one long side as well a «n 
one short side, be provided with a Ll!! V 
. tr ,n >i <- , wlx;n a formed and attached 

strip a) in one single manufacturing operation m < 

desirable to be able to wor* with the largest possible 

tiaes, checks, end tool grinding. 

106 .storgnentloned as well ». ^t-k.» v _,, 
—ages can be seen ilm £ ^Jt*^ 
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• ■ tlon hereinbeiow Qf , pr . £er " d enbod - imMt ^ ^ ^ 
Brief Description of +h . |nr>1 

Fig. 3 is an overall view nf * 

Pigs 5A-5C show three consecutive ooerati,. 1 
in an operatino Cycl! of ^ ^ ] 1 

DescriPtinn of an gTObod^ngnt 
15 A preferred embodiment of a orod,,,.^ 

in, a no.rbo.rd aocordino to F 9 in !" f ** 
_th. invention win n0 w b, desc r L with T " Wlth 
"9. 3- 5 in th. append., £^£1^2"" " 
syabol, as ln Fl9s j „ d »••••»• «fer.n=e 

20 n.„t. of th. floorboard. ^ C °"*">- . 

shea/aWni!!' a ." eXlble - .M»k 40. preferably 

aneat aluminium, is wound onto a real 42 Th. .T • , 
sheet 40 is fad fromthe r.,1 « t ! , alu " 11 '- 1 ™ 
The task of the ahaat feeder 4 ia V f ' Sd " **' 

» «-ow M) th . fl . t bl r« t s a t P °rr:; u Lr - 

opposite sHrio 4-v press «g. on its 

. wil d, zz, r: 48 <irro '' pj * recsi ™ s 

faadar 50 """""^ lMln " e £ ™» • "o.rd 

0 out i»to t aa ,Pr 1 UCti0n in 3 ' the "«* « ft 

ofthese operations nay vary within th. aeopa of th. 
> _ invention. Tbe r..„ lt in 9 buildln, boards exhibit vary ~ 
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good tolerance values with respect to the *«.4+4 - - 

— «: 1. "..cr,; r m pa " - 

5 56, and , lowefp^. t.bl £ . " " ^ h ° ld * r 
eo.hi.. » f 4 supports a 0 aaaoeiatsd di. 

<>.a «,.vr, td 0 r Ih a : zt: suppo " 

in, et th. locking , lem . nt a 0£ th , etrlp ° 10 a ;j he u foin - 

th. .tt.chm.nt of th. .trip 10 to th. body s 

60 on . i.t B er sc.!.. sine th... two port, c.n h. ! 

f.CtUred with v.rv ....... . *" 1M ' )U - 

th.y can h. f- ! 4Cy (TO ' U »i«« toiar.nc.) 

th.y can b. consid.red .. ,» i„,., t , t , d . ' 

tionai point of vi.w. Iunc - 
20 .urf.« £° th * di " CU * hlOT 56 «» » forcing 

« • Z ,xt.„T " lth Preelai0 " in «» «• cu.hion 

i». , • xt " K ' l »« P=rp.ndicui,r to th. pi.„, o£ th , „„„_ 

ox th. 1 w P * d9 ' 70 Wl,i<!h tr»n.«r.. ly 
tlin.d "f 8 "' dl " Cti0 " " Md "" n " P«da- 

Doint edge 8 of the body S. The task *k ! 
- is c, * o£ the stop edge 70 

it tl a» " 3 referenC6 SUrfaC9 ** ^is purpose, 

35 ti l < eXaCt ' Predetermlned Position in relation^ 

tion c ° f r 1h 9 SUrfaCS " COr "~* to a desired Posi- 
tion of the upper joint edge 8 of the body 5 in relation 
to the locking surface 14 Th* relation 
y surrace 14. The distance H in Fig. 5 is 
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thus a,u.i to a d,. lt .d va lue S3, of th. *< I 

indicated in Pio 5 , k . « . the dl »t»noe S3 

eo an ri9. 2. Tne f, rmiog surt . 

nfer.no. eurf.o. 70 toj.th.r dnd the 

«9.m.t which th. lookin, ."f.o Tu V t " ,9rap1 '"" 

S ed,e 8. r..p.ctiv.l y , are ZlTon d T ' W ~ 3 ° lnt 

. «— — - m t h . «s2ratr- ™ 

shown, th... pun = h „ op.r.t.T u \, " th ' ■*«"■«* 
« dl. o„ shion S8 . Mor,o4r X v.rtL'.n " 1 *"° n '° the 
down fiiin, 7, ,„ d ,5, ..;.„ ts * " !i ly TOV4Me h0ldln 9" 

«. .hewn. T h. punches- nJTJ?ZT,!?* n 71 " 3 ' 
74 and 75 ara holdin 9 -down means 

... how.,.:- nt.r; r h « th - ««* 

M »«tu.Uy ..parat. modules °" * PlU " lity 01 

Th. second punch 72 and th. tUrd P u„ c ?» SUr " e0 *' 
th. tonauss 26 and the li D P " " rve to ben << 

attach th. strip 10 to th. body S. Lilt" C8 " y *° 
th. s.oo„d punch 72 1. construct.* ft™ T 
■nodule eervino k. ., > tru «ed from modules, each 

h-vln, . width of To ' 0 COr f?^ ndi "' " »d 

» 0.^^:; -o °t:-! ; rrrr* 71 to 

formed 1„ the blank 40 up.tr.am In V 

»d to . n . w . th. punch "t:.:; u \^r:"r un " 

tha tongues 26 th» bending of 

• 3q up.tr.am 9 i" £ £££ S^TT "~ * 

* n in the W . n)t < 0 for r^X^T^ . 

now ^-s^^i^rj^-sr 

bl.nt.40 which 1. to form "".tri^', ° f - th * 
35 ov.r th. dl, eashlon 58 DurL thL l ^ 9r * dU * Uy ^ " • 

•till formed In one plec. with- the r.st of thl bl. , 0 . 
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• Sine, the forcing of the locking element 12 is carried 
out by a punch operating vertically and the fastening 
can be carried out with the same punching tool 
advantageous if the fastening can he effect! ^ £ 

5 punches operating vertically The k 

• makes this possible. Pending technique 

■ Th* pre-bending means that the thickness of the body 

reduce TT" l* ^ fl °°*°>** «n be 

10 It d6Pth ° f the recess " 20 and 22 in 

10 the underside 6 of the body S can be reduced. 

An anaccurate position of the gripping stud 24 is CQn . 

pensated for by the fact that th. T 

u tnat the tongues and the lin 

can be reverse bent to different degrees 

enti S1 ? Ce T " SXtendS Conti ^ously along the 
enti re length of the strip 10# while the tongues 26 are 
disposed at a distance from each other in the longitu 

en^t StliP 10 ' th6 - tH. lip 

sure ontH ? ^ " ^ b6 9r6at « th » n *»». pres- 
sure on the tongues 26 exerted by the punch 72. The hori- 
zontal force F3 generated by the punch 73 ( Fig . 5c > n 

Pun U c S h S e 2 Sr :r er than ° PPOS6d f ° rGe F2 -^ed he 
punch 82. The effect of this force differential (F3-F2, 
is that a possible "banana shape" of the body s, which 

tCLr rise " an undesired 9ap in " e ^ > 

two interconnected boards, is straightened out. 
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to 

CLAIMS 



1. A method for making a building board 12) nrZ 

YoTl " b ° dy fltt6d WUh * * vi Z 

form of a atrip (10) fi vi- B „^^ * . the 

«- *-d ,„ t0 .lunar boards, the^strip ^ov"' " 
locking surface (14) hB<B * P (l0) and th « 

bovine step, A snd B in opti'u*, ^J"' 1 ' 1 '* ° Ut °" 
A. ^9 the looking surf.c. <i„ asaln « . 

is f 9 1641 lnd "*>«<J«nuy keeping th. 

A Md « » ! 9 SUr£ * e • ,6< > »«" ^th ,tep 
and "«P B h«v. been eerrled out, 

2o B. ett. chin, the .trip ,10, to the body , S) , . ' 

end by, while oerryin, out th. letter or etep. A end a 
keeping the body <s) fixed .oein.t e ref.!! 
/•)r.\ . v y " nst a reference surface 

CO) , who., position in relation to the for»in= . T 
(M) correspond, to .. desired po.ltio * ts3 T"l TT\ 
» ing surr.c. (14) in rsl . Uen J ^ «; °< the lock- 

ord r " e , Un o u t t dUr rb n9 t - tb^LL, 

&oerd <2), but rether is elwys fiM d inrei.tion to It 
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least one of the forming surface f64. *w . , 

the blank (40). * >' the bod y < s > < 

5. A method according to any one «^ t-u 

strip (101 fr™ . v 1VIdei for separating th. 

»hich < subsequent part of the blank (40) 

«hlch la gradually f ed forward du ,. „ M "* (40 > ' 

» 8 . A Be thod according to clal» 7 r^" 6 "' c ^»- 

l«) is not divided untu tn. 72 no?? I 
In relation to th. #„™< P ' ' h " b ' >e,, "*•<* 

attached to t He body T' SU ' C " b ™ 

10. A method according to any one n * *k 
• claims, herein the fo Mi „ , ur£ ^. ° 4 »« 

* tence surface „„, constituts 3utfaces | ^ ^ . 
same punching tool, preferably- two aurf.l!, 
the same die cushion ( 58t60) . ln ° n ' Md 

11 A method according to anv r>r.*> * a.v 
claims, wherein the strip ( o, ^ ™ °5 ^ Precedi <* 
30 <S) before th* - attached to the body 

th* Z < SU?face (14) « f^ed against 

the forming surface (64). against 

whereln'theT^ * CC ° rdln9 t0 any ° ne of ^-*» ^ ■ 
wherein the Peking surface (14, is fotmed iftst J£ 

forming surface (64) before the strip U0 ) ia tT t , 
35 to the body (S) . ' As at tached 

13. A method according to any one of the Dread- 
ing claims, wherein the locking surface U^iT^ 
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against the forming surface (64) and the strin nns < 
attached to the body (S) during 'one ,jZ^ I Hi 
punching operation of a common \ uf * ^ciprooating 
*^ «.u common punching tool (58* 71 7** 

for these two operations. 1 " 73) 

5 14. A method according to any one of *w 

■ claims, wherein the body (S) exhibits an T 

which^in connection with 1 ha ic TJlT, ^ 
in the immediate vicinity of a second h i 
tht step of fixing the body {S) ag a L s t th T Wh6rSln 
10 surface (70 > comprises posi'tioni TZ tZXZ 
Portion <8, against the reference surface 70) who ^ 
Position (H) in relation to the forming I 
corresponds to a desired posuL"^ ~ ™ 

is rf \ c 5 e , E i : , . in rei r ion to said ^ »°^<*> 

15. Equipment for making a building board m com 
Prasing a body (S, fitted with a locking device n ' the 
• form of a strip (10, extended from the body " wlth a 
Projecting locking surface (i 4 ) far me , K t h * 

a »..n. ,58) vhich forma . temlng sur£aee . 

face rt T* ' 71 ' CM « in ' Mi « the f orbing sur . 

race (64) for forming th. looking surfac. nai ,„ 

th. forming aurf.ce < 64) , aa " n " 

25 a means (72, 73) for at<-ArK<„„ t L. 

body (S), attaching the strip do) to the 

a means (60) which forms a reference surface (70) ~ 

» po tion (sV) ofTT ™ C ° r — " * ' 

to the body } 6 l ° Cki *>™*™ Clf) in relation 
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